Probing amyloid-beta fibril stability by increasing ionic strengths.
Previous experimental studies have demonstrated changing the ionic strength of the solvent to have a great impact on the mechanism of aggregation of amyloid-beta (Aβ) protein leading to distinct fibril morphology at high and low ionic strength. Here, we use molecular dynamics simulations to elucidate the ionic strength-dependent effects on the structure and dynamics of the model Aβ fibril. The change in ionic strength was brought forth by varying the NaCl concentration in the environment surrounding the Aβ fibril. Comparison of the calculated vibrational spectra of Aβ derived from 40 ns all-atom molecular dynamics simulations at different ionic strength reveals the fibril structure to be stiffer with increasing ionic strength. This finding is further corroborated by the calculation of the stretching force constants. Decomposition of binding and dynamical properties into contributions from different structural segments indicates the elongation of the fibril at low ionic strength is most likely promoted by hydrogen bonding between N-terminal parts of the fibril, whereas aggregation at higher ionic strength is suggested to be driven by the hydrophobic interaction.